It has been discussed in previous report (Report 71)) that the neutrophils play the leading role in the field of cell-bacterium reaction while the lymphocytes play the leading role in the field of antibody-antigen reaction, acting as antagonists to each other; and it has been also stated that the neutropoietic system in the bone marrow which forms neutrophils acts as antagonist to the lymphatic system which forms lymphocytes. In following the course of patients with tuberculosis, considerable attention is given by Medlar 32) to the ratio of monocytes to lymphocytes, for the latter varies inversely with the former in this disease and lymphocytosis occurs when a tuber culous lesion is healing. The normal average M : L ratio is 943: 2,805, that is, an index of 2.9. A very unfavorable ratio would be 3,469: 2,799 (index 0.8); a favorable one is 854:3,047 (index 3.6). In the same way, the monocytic increase can be seen when leprosy has taken a turn for the worse. 2) Basophils occupy 0.2-0.6% of normal leucocytes, as shown in Table I , decrease or disappear at the peak stage of infectious diseases, reappear in the fever-abating stage, increase in the convalescence more or less later than the in crease of eosinopbils and show post-infectious basophilia. The increase is usually at most 1-2%, as shown in Table I , and never exceeds 5%. It is now widely confirmed that basophils form heparin. Amano41) says that heparin most effectively facilitates the formation of striated fibers (striated at 650A). It precedes chondroitin sulfate in effectiveness. Fibers are said to develope gradually by the function of heparin from a solution through subtle fibers, microscopically visible fibers and fine argent-affine fibers to thick coll aeenous fibers.
This process of fiber formation was therapeutically proved in a completely reverse process. Hypophyseal-adrenocortical hormones, such as adrenocortico trophic hormone (ACTH), cortisone, prednisone, prednisolone, etc. cause decrease of lymphocytes, eosinophils and basophils, and so restrain the antibody-antigen reaction.
Fibers About 0.4% of basophils in man (warm-blooded creature) means an evolutionary rest, while 8-38% in cold-blooded animals, as shown in Table II In short, the role of basophils is thought to be the formation of heparin, thereby preventing clotting of blood and lymph and restoring tissue by fiber formation through heparin as its adjuvant. For this purpose the basophils in crease in number in the last stage of inflammation and infection and play in the field of antibody-antigen reaction. Heilmeyer and Begemann52) observed a case of multiple myeloma which had serum protein of 15%. Since combination of antibody with globulin is proved by electrophoresis, it has been generally confirmed that the plasma cells participate in the formation of antibodies. BjOrneboe and Gormsen57) reported that hyperimmunization in rabbits causes marked proliferation of plasma cells in the spleen and other organs, and Fagraeus54) reported that antibody is formed in tissue cultures of spleen of rabbits previously injected with typhoid bacilli. He found that the red pulp, which contains aboundant plasma cells, formed larger amounts of antibody than the white pulp which consists of lymph follicles. Amano47) reported the formation of gamma-globulin of serum protein by plasma cells and from his experimental results he concluded that the antibody is formed by plasma cells.
Undritz55) thinks that the plasma cells are phylogenetically the oldest cells, basing on his findings on comparative anatomy, and that these cells participate in the formation of the protein in animals of low evolution. Plasma cells do not, there fore, appear in the normal man, but appear only in infectious diseases in a per centage less than 1-3%.
That plasma cells are the cells which form antibodies is evidently induced from 1) the abundance of RNA in their body, 2) protein secretion from a highly differentiated fine structure in the cells inferred in electron microscopic study, 3) no phagocytosis (cell-bacterium reaction) and 4) correspondence of their reaction stage to that of antibody-antigen reaction. Though It begins first by unspecific cell-bacterium reaction.
1) Neutrophils
The cells in the front of reaction in infection and inflammation must be (1) unspecific reaction cells which counteract all sorts of pathogenic agents, (2) numerous enough to fight the huge number of bacilli, (3) quick in mobility, (4) small in size to be able to pass through tissues, (5) able to digest promptly the mierohes with enzymes.
Neutrophils, which occupy 55-65% of leucocytes in the normal blood, with many reserved cells in the bone marrow, have these properties. They are formed in the first-phase reaction of neutropoietic system in the bone marrow in leucocy totic diseases, increase more and more, perform powerful phagocytosis and form the main force of defense reaction.
2) Monocytes
Monocytes come into the field of cell-bacterium reaction next to neutrophils. Leucocytes forming specific biochemical substances according to the char acteristics of pathogenic agents, act indirectly against them. They do not increase during the first few days of a disease, and rather decrease or disappear at the sensitization (initial stage) and increase later than the cells of cell-bacterium reaction.
1) Lymphocytes
Lymphocytes come into action next to neutrophils, and play the leading role in the field of antibody-antigen reaction. In leucopenic diseases they perform the main defense reaction, increasing relatively and then absolutely at the peak. In typhoid fever, the percentage of lymphocytes is proportional to titer of agglutinin, and antagonistically proportional to number of bacilli. Therefore, the lymphocytes are very closely correlated to production of agglutinin, and as seen in Table IV , the rate of finding bacilli in the blood was the highest (92.5%) (antibodies against foreign protein), transform the products of decompositions or disintegrations and foreign protein and detoxicate toxins in the field of antibody antigen reaction in the host-parasite struggle. They increase from the beginning of diseases, such as acute exanthemata and allergy, and neutralize the antigen. In Reports 1-7,1-7) it has been stated that, as far as the bone marrow function is not insufficient, the leucopoietic function of the bone marrow shows diphasic formation, that the fields of leucocyte reaction comprise the 2 fields of cell-bacterium reaction and antibody-antigen reaction enacted under antagonistic-constant rela tion, and that the phases of leucopoietic function of the bone marrow are in correspondence with the fields of leucocyte reaction and represent a picture of purposeful adaptation to the internal environment.
When viewed from the angle of the function of leucocytes, we know still more clearly that the phases of hematopoietic function of the bone marrow are in very close correlation to the demands of time and fields of defense reaction.
Neutrophils and lymphocytes, as shown in Table V , occupy 93%, the largest majority of leucocytes in the normal blood, forming the main force of defense reaction of blood under an antagonistic-constant relation.
Neutropoiesis in the bone marrow shows, therefore, diphasic formation in accordance with the reaction fields.
The subordinate reaction cells, comprising monocytes, eosinophils and basophils, represent only 7% of leucocytes. Eosinophils are of diphasic forma tion, monocytes and basophils are of monophasic formation.
Eosinophils decrease or disappear in the struggle stage in infection, reappear and then increase in convalescence and in allergic phenomenon. The eruption in acute exanthemata appears in adequate quantitative relation between antibody and antigen. For the detoxication of antigen (toxine), there is an increase of eosinophils from the beginning of a disease. The demand for eosinophils varies with the existence or non-existence of allergic phenomenon owing to the The two phases of rising and falling of eosinophil formation in the bone marrow arise from the demand for eosinophils in the struggle stage (that is the exigecy of time); the diphasic formation and one-field reaction of eosinophils are realized.
Monocytes and basophils appear as the last reactors in the field of cell bacterium reaction and in the field of antibody-antigen reaction, to complete the work in the respective fields of reaction by one-field reaction, corresponding to which the hematopoietic function in the bone marrow is of monophasic type.
The origination of leucocytes, in my opinion, is inferred to be as follows (Table V) Plasma cells and endothel cells do not appear in normal blood, they appear in the peripheral blood as a phenomenon of angio-mesenchymal tissue reaction in infection and inflammation.
The position of plasma cells in the field of antibody antigen reaction corresponds to the position of endothel cells in the field of cell bacterium reaction.
These two kinds of cells originate from blood vessels, namely, as shown in Table V , plasma cells arise from the adventitia of the blood vessels and endothel cells from the intima and the former performs antibody-antigen reaction, the latter cell-bacterium reaction, both appearing in the peripheral blood in a percentage less than 1-3% at the peak stage. 
CONCLUSION
The results of the functional observation on monocytes, endothel cells, eosinophils, basophils and plasma cells from the standpoint of the hematopoietic phases of the bone marrow and the fields of defense reaction of the blood are as follows.
Monocytes, as cavengers, clean up the field of cell-bacterium reaction by appearance in the field later than neutrophils, playing a subordinate role to the latter, by performing the role of phagocytosis.
Endothel cells appear at the acme of infection and perform cell-bacterium reaction.
Eosinophils play a subordinate role in the field of antibody-antigen reaction and perform the reaction by detoxication in the reconvalescent stage of infection, in allergy and acute exanthemata.
Basophils are the last player in the field of antibody-antigen reaction, keep the constitution of blood and lymph normal, restore the tissues by fiber forma tion and complete the field of antibody-antigen reaction.
Plasma cells appear in the peripheral blood at the acme and in the fever abating stage of infection and inflammation, act indirectly upon pathogenic agents by antibody formation and play the main role of antibody formation in tissues.
As the reaction takes place in two dimensions of time and space, the hem atopoietic phases of the bone marrow corresponds, strictly speaking, to the time and space of the reaction.
Neutrophils and lymphocytes perform, therefore, cell-bacterium reaction (one-field reaction) and antibody-antigen reaction (one-field reaction) respectively in response to the demand of space (field) under antagonistic-constant relation of the two, and neutrophilic series in the bone marrow show diphasic formation. Monocytes and basophils show monophasic formation in the bone marrow, cor responding to the one field reaction. Eosinophils show diphasic formation in response to the demand of time of antibody-antigen reaction and perform one field reaction.
